Aberrant hypermethylation of the HOXD10 gene in papillary thyroid cancer with BRAFV600E mutation.
Epigenetic abnormalities as well as genetic abnormalities may play a vital role in the tumorigenesis of papillary thyroid cancer (PTC). The present study aimed to analyze the function and methylation status of the HOXD10 gene in PTC and aimed to identify relationships between HOXD10 methylation, HOXD10 expression, BRAF mutation and clinicopathological characteristics of PTC. A total of 152 PTC patients were enrolled in the present study. The methylation status of the HOXD10 promoter was analyzed by quantitative methylation-specific polymerase chain reaction (Q-MSP). BRAFV600E mutation status was analyzed by polymerase chain reaction (PCR) followed by DNA sequencing. HOXD10 mRNA expression level was analyzed by real-time polymerase chain reaction (RT-PCR). 5-Aza-2-deoxycytidine (5-Aza) treatment was performed in 4 PTC cell lines to observe the change in HOXD10 expression. Transwell, cell cycle and apoptosis assays were then performed in an HOXD10-overexpressing PTC cell line. Furthermore, we analyzed the associations between HOXD10 methylation, HOXD10 expression, BRAF mutation and clinicopathological characteristics in PTC. Overexpression of HOXD10 suppressed the migration of PTC cells, and promoted cell apoptosis. Q-MSP showed that methylation levels of the HOXD10 promoter were significantly higher in PTC tissues than levels in the adjacent normal thyroid tissues (P=0.02). In addition, expression of HOXD10 was decreased in the PTC cell lines and PTC tissues compared with that noted in the adjacent normal thyroid tissues (P=0.008). However, BRAFV600E mutation was detected in 42.1% of PTC patients enrolled. In addition, the BRAF mutation status was associated with the methylation and expression level of HOXD10 in PTC. We then observed that 5-Aza treatment could revert the expression of HOXD10 in PTC cell lines. Moreover, the hypermethylation of HOXD10 was associated with invasion of the primary tumor and age >45. In conclusion, the HOXD10 gene may act as a tumor suppressor in PTC. The aberrant hypermethylation and decreased expression of the HOXD10 gene were shown in PTC patients, particularly in those with BRAFV600E mutation. The epigenetic suppression of the HOXD10 gene may play a role in the tumorigenesis of PTC, and it is a prospective biomarker for the diagnosis and prognosis of PTC.